Background: The Health Education Technology Research Unit (HETRU) at the University of Ontario Institute of Technology (UOIT) has developed an interprofessional framework for use as a learning map to create computer-based simulations that can automatically assess interprofessional competencies of undergraduate health sciences students.
Introduction
A broad base of recent work has provided new models for exploring the complexity of factors leading to the ineffective articulation of healthcare services [1] [2] [3] [4] [5] [6] . Worldwide, healthcare services could be improved by providing interprofessional, collaborative, patient-centred care that improves patient outcomes while reducing healthcare costs [7] [8] [9] [10] [11] [12] [13] [14] . Yet, despite the diverse and extensive literature on change management and human resources management, few empirically based models provide the breadth and depth necessary to deal with the complexities of transforming current healthcare systems into care planning and delivery systems that are interprofessional, evidence-based, and cost-effective.
Interestingly, the concept of patient-centered care [15] or relationship-centered care [16] has emerged as a reaction against the conventional biomedical model of care [17] . According to Herbert [18] , collaborative, patient-centred practice is: uous interaction of two or more professionals or disciplines organized into a common effort to explore common issues with the best possible participation of the patient. It is designed to promote the active participation of each discipline in patient care. It enhances patient and family centered goals and values, provides mechanisms for continuous communication among caregivers and patients, optimizes staff participation in clinical decision making within and across disciplines, and fosters respect for the contributions of all professionals, the patient, and their caregivers. (p. 2) Exploring new ways of providing care has led to the resurgence of interest in interprofessional healthcare collaboration. This interest is due to health system renewal, emerging health and human resource issues, and continuity and co-ordination of care [10] . The belief underlying the support for interprofessional care is that working with members of other professions will result in the provision of more highly integrated, patient-centred care; in addition, the complexity of most health problems requires a co-ordinated approach to understanding and management [19] . Although advocates for interprofessional education have tried to move forward in implementing this approach, one of the most difficult arenas to establish interprofessional education has been in undergraduate (or pre-licensure) health sciences.
In 2003, at the First Ministries Accord on Health Care Renewal in Canada, one of the goals put forward was to achieve an integrated and interdisciplinary approach to primary care [20] . One suggestion for meeting this goal was to change the way health professionals were educated; hence, an initiative on professional education for collaborative patient-centred practices was launched. Since then, other interprofessional initiatives have been launched within the provinces across Canada [10, 21] .
A Health Canada review of interprofessional education [10] found some evidence that post-licensure professional collaborations can improve healthcare processes and outcomes in some areas of geriatric care [22, 23] , congestive heart failure management [24] , and neonatal care [25] , but no reliable evidence on the effectiveness of interprofessional education at the undergraduate or pre-licensure level could be found. One of the notions supporting interprofessional education at the undergraduate level is that it may assist students in appreciating various roles within healthcare, increase comfort in working with other health professionals, and hence increase post-licensure interprofessional practice.
Although there are issues that cause barriers to interprofessional learning at the pre-licensure level, such as basic differences in curriculum structures, lack of support, lack of comfort in teaching across disciplines, and financial constraints [26] , one of the major difficulties is a clear understanding of what competencies should be emphasized and measured in an undergraduate interprofessional curriculum [7] . Certainly, competencies are often used within specific professions to create standards within the profession [27, 13] ; however, interprofessional competencies have been difficult to agree upon across disciplines and practice settings.
Literature Review
Barr [28, 29] identified eight core competencies that began to address the knowledge, clinical, technical, and communication competencies that health professionals need to possess to provide interprofessional care. However, specific observable and measurable competencies were not clearly delineated.
A review of the literature suggests that actual delineation of competencies began in the United States prior to similar work in Canada. The American Council on Pharmaceutical Education [30] , the Pew Health Professions Committee [31] , the United States Institute of Medicine [13] , and the University of Minnesota [32] had begun work on defining and delineating interprofessional competencies for healthcare planning and delivery. In Canada, Health Canada [10] , the Canadian Interprofessional Health Collaborative [CIHC] [7] , HealthForceOntario [11] , Barker and Oandasan [8] , and Barker, Bosco, and Oandasan [9] described the need for interprofessional competencies and provided strategies to move toward improved interprofessional care.
More recently, researchers at the University of British Columbia [33] developed what they called a "universally applicable framework" for interprofessional competencies, building on the foundation of the Guided Interprofessional Field Study [34] . We also note that at the University of Washington, the Center for Health Sciences Interprofessional Education (CHSIE) developed an interesting approach that delineated core interprofessional competencies and then mapped competency areas to learning objectives, learning objectives to learning opportunities, and coupled learning opportunities to objective Structured Clinical Examinations for pharmacy students [35] . University of Washington researchers and educators also developed and evaluated team simulations to assess interprofessional skills [36] .
Our overarching goal was to create a framework of competencies that could be integrated sensibly into interprofessional educational initiatives and into professional development and continuing education programs. Initial efforts reported in the literature were either too narrow in scope or too conceptual in nature to successfully advance our work. Subsequent work, such as the University of Washington efforts [35, 36] , began a more detailed development of learning maps. We acknowledge this prior excellent work and especially the role of CIHC [7] in pulling together Barr's [28, 29] work along with the American and Canadian works mentioned above. However, from our perspective, we noted a series of gaps in the current literature. For example, authors do not report a broadly based interprofessional core competency framework and/or how to operationalize such frameworks into sensible curricular structures with complete mapping of competencies to learning objectives to learning opportunities to authentic learning assessments. Furthermore, little attention was given to some important theoretical frameworks related to development of conceptual and performance competencies [37, 38] .
A very nice body of work emerged from the Office of Interprofessional Education at the University of Toronto [39] . This group identified three domains of interprofessional care, as well as several respective sub-domains: The purpose of this study was to identify measurable interprofessional competencies for undergraduate health sciences students that can be used in teaching related to interprofessional care. The research team took a novel approach in a preliminary effort to synthesize earlier work completed by the CIHC [7] and the Office of Interprofessional Education at University of Toronto [39] . We reviewed Barr's [28, 29] initial framework of competencies, which were widely accepted as representing a reasonable framework for interprofessional practices. Subsequently, we searched a broad base of prior and more recent literature to see if we could elaborate Barr's framework by identifying both domains of competencies as well as crosscutting themes cutting through domains. We were interested in identifying competencies that could be taught and measured both within the clinical setting and in the classroom in undergraduate health sciences programs.
This interdisciplinary research program was planned in several phases. Phase one was the identification of clear competencies that could be understood and measured both by teachers and students. Phase two was the development of interprofessional scenarios and simulations that could be used with students to measure interprofessional competencies. Phase three will be the actual testing of students' interprofessional competencies in a simulated setting. This article reports on phase one of this work-developing competencies-and also addresses some of the work completed thus far in phase two.
Methods
Ethical approval was obtained by the Research Ethics Board at UOIT. The development of interprofessional competencies occurred in two stages. In the first stage the literature on interprofessional competencies was reviewed and core competencies were indentified. An extensive literature search was conducted, in addition to exploring ongoing research by UOIT faculty members and their collaborators, and our practice partners. In the second stage, an Advisory Board and an Extramural Review Panel were involved in an iterative review and critique of the competencies identified in stage 1.
Members of the Advisory Board and Extramural Review Panel were selected based on their knowledge, experience, and expertise in the area of interprofessional education. Members were selected to ensure that the Advisory Board and Extramural Review Panel included broad representation from a variety of health sciences academics, professionals, and practicing clinicians (e.g., family physician, nurse practitioner, mental health clinician, HIV/AIDS clinician). Members of both groups had a demonstrated track record in the use of a highly collaborative approach, which resulted in a smooth transition of reaching agreement during the revision process for the development of the Core Competency Framework. Since individuals were providing feedback based on specific areas of professional interest and/or expertise, members of both the Advisory Board and Extramural Review Panel were very respectful of the process, thus allowing the Framework to move forward in the review process with tremendous ease. Once feedback was received from each group, the research team incorporated suggestions into a newly revised Framework. This document was then given to each group for further feedback until all members came to a consensus for the final version of the Framework. This process occurred over several months.
Seven individuals formed the Advisory Board, with backgrounds in family medicine, nursing, psychology, physiotherapy, speech language pathology, dietetics, and medical sociology. Advisory Board members were given the first version of the Interprofessional Core Competency Framework, which was created in stage 1. They were each asked to provide an independent written critique containing constructive feedback and identifying areas for improvement. Based on the feedback received, revisions were compiled into the second version of the Interprofessional Core Competency Framework. This second version was sent to Advisory Board members for final comments and suggested revisions. Consensus was reached during both individual and group meetings of the Advisory Board, facilitated by HETRU researchers. The revised consensus second version was then sent to an Extramural Review Panel.
The Extramural Review Panel consisted of eight individuals with backgrounds in family medicine, IPE-related research, nursing, mental health, and geriatric care. Following the same review process as used for the Advisory Board, the Extramural Review Panel sent comments, concerns, and suggested revisions to the HETRU researchers. The Extramural Review Panel critiques were used to create a third version of the Core Competency Framework. This third version was sent to the
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Extramural Review Panel for final review and discussion. Consensus was reached through individual and group meetings facilitated by the HETRU researchers, and the revised third version became our current Interprofessional Core Competency Framework.
We also note that the Extramural Review Panel provided additional input by developing scripts for the second phase of this study, namely the development of educational simulations to improve interprofessional education. This process added an additional level of discussion and consensus building about how well the Core Competency Framework worked as a set of observable and measureable conceptual and performance competencies.
Developmental Analysis
The first version of an Interprofessional Core Competency Framework combined elements of Barr's [28, 29] collaborative competencies and competencies identified within the literature reviewed by the CIHC [7] . We collapsed Barr's [28, 29] competencies into three cross-cutting themes for each of the seven core competency domains that the CIHC [7] found repeatedly mentioned in the literature. This yielded the competency framework shown in Table 1 . This framework was a starting point for an Interprofessional Core Competency Framework. For example, Cell A would represent learning activities with a focus on problem solving in the context of the cross-cutting theme of roles and responsibilities. Cell B represents learning activities with a focus on patient-centred care in the context of the complexities of professional dynamics among team members (e.g., tolerating differences, facilitating interprofessional care conferences, entering into interdependent relations with other professionals). This framework was then shared with the interprofessional Advisory Board and was rigorously reviewed. Reviews were returned and a revised competency framework was developed, using a re-examination of the literature as well as written cri-tiques from the Advisory Board. The revisions were compiled into a new document, "Interprofessional Core Competencies Version 2.0. " The major revisions included combining the cross-cutting themes of roles and responsibilities with the theme of professional dynamics. This revision left two cross-cutting themes, but the reviewers argued convincingly that patient-centred care be removed from the seven core competency domains and be added as a cross-cutting theme. The basic framework for the revised competency framework is shown in Table 2 . Cells with an " * " indicate changes from Version 1.0 in the terms used to describe core competencies domains and cross-cutting themes.
In our revised competency framework, Cell A would now be learning a set of competencies with a focus on problem solving in the context of the cross-cutting theme of professional dynamics (including roles and responsibilities). Cell B relates to working as a team in the context of assessing and planning, inclusive of assessment and planning activities that include teamwork activities necessary for assessing patient needs and planning for care. The column of cells under patient-centred care now includes competencies specific to interprofessional collaborative patientcentred care that fall in each of the six core competency domains. The Version 2.0 competency framework was then reviewed by the interprofessional Advisory Board and an Extramural Review Panel. A variety of suggestions were made. We contextualized these suggestions in the research literature we had reviewed as well as in literature suggested by the reviewers. This resulted in Version 3.0 of the competency framework. In Table 3 , we show a basic matrix that simplifies the Interprofessional Core Competency Framework. Cells with an " * " indicate changes from Version 2.0 in the terms used to describe core competencies domains and cross-cutting themes. Tables 4 through 9 illustrate each core competency domain with the respective competencies under the cross-cutting themes. As you view these tables, you will note references to competencies that had been developed and published in earlier competency frameworks for interprofessional care and education. We encourage readers to look at these earlier references and to evaluate how our proposed competency framework better contextualizes how, when, and why a competency is expressed during actual care planning and delivery. Specifically, the principal difference between our competency framework and prior published frameworks is the use of a taxonomy of competency domains articulated with cross-cutting themes. Certainly, most development of competency frameworks (in any discipline or interdisciplinary area) involves discussions about what we call "lumping or splitting" activities related to a competency area, which the peer review panels engaged in for our work. However, we feel the broad representation of disciplines among the panel participants provided a rigorous approach to a taxonomically reasonable framework of core competencies.
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With the completion of the third review, the first phase of the research program was finished; we now had an interdisciplinary framework with identified core competencies. The Interprofessional Core Competency Framework provides specific competencies under each of the domains and cross-cutting themes. This framework can guide educators and clinicians across disciplines in providing opportunities for students to learn and practice these skills. While some competencies may be learned during work involving multiple professionals who are supposed to be working as an interdisciplinary team (re-learning one's own roles and responsibilities during inter-action with other professionals), other competencies certainly lend themselves to providing guidance for designing or promoting interdisciplinary learning encounters. In Tables 4 through 9 , each cell was populated with competencies that had already been described in the research literature. Our research team simply collated the many different competencies and organized them within our Core Competency Framework. As noted earlier in the Developmental Analysis section, this was not particularly easy, and there was much debate about where the existing competencies might fit in our framework. However, we also explored how instructional methods and materials could be shaped by advances in cognitive theory and behavioural change [37] [38] [39] [40] [41] [42] [43] [44] [45] . With regard to research in the area of cognitive theories, we examined educational strategies and their projected models for competency assessment within more individualistic structured learning (the adaptive character of thought and cognitive load theories) or for what educators call constructivist learning (the cognitive flexibility theory and situated learning theories) [37, 38] .
In addition, we asked how and why theories of behavioural change should be coupled to cognitive theories within teaching-learning methods and materials in order to understand the development and assessment of conceptual competencies (i.e., demonstration of what has been learned) and performance competencies (demonstration of learning in situations of healthcare planning and delivery). These efforts were always performed in the context of developing a competency framework that made sense but also one that was amenable to teaching-learning environments for healthcare students and practitioners. Furthermore, we believe strongly in evidence-based education and so wanted to evaluate our Core Competency Framework within a rigorous test bed.
With the phase of competency development complete, the second phase of scenario development was undertaken. Building on the Interprofessional Core Competency Framework, we started the process of analyzing the ways this type of framework could be translated into what we call learning maps. Learning maps are then translated into learning activities that have associated learning resources and learning outcome assessments. One category of learning activities is interactive videos that portray interprofessional care. The scenarios portrayed in the videos are selected for their educational value for helping students and practitioners under- stand the complexities of interprofessional care. However, the videos do not always show best practices in interprofessional care planning and delivery. Rather, these videos are "snapshots" into the real world, where healthcare professionals do not always work well together; where patient care may be complex and confusing; and where practitioners have to figure out ways to work with colleagues, patients, and patients' significant others to assess needs, plan care, and implement evidence-based practices that optimize patient outcomes.
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Independent filmmakers from Los Angeles and Toronto were recruited to film the scenes of each simulation. Professional actors were recruited to play the roles of patients and families, and key healthcare provider roles were played by healthcare professionals to ensure accurate portrayals. A software development team used a research-driven model to study usability of the interfaces within the virtual world and to create a software application that health sciences students could enter and in which they could engage in interprofessional, collaborative, patient-centred care. The teaching-learning-assessment environment that was created is now undergoing rigorous study to determine if the simulations are effective at improving undergraduate health sciences students' interprofessional care competencies. The competency assessment engine allows exploration of both conceptual and performance competencies.
A research team that included educational researchers, simulation developers,
Journal of Research in Interprofessional Practice and Education
Journal of Research in
Interprofessional Practice and Education
Vol. 2. team discussed real-world clinical scenarios that would allow students to engage in "problem solving" within the simulation and demonstrate the 12 competencies listed in Table 4 . After reviewing different clinical cases, the research team decided to build a simulation related to the competency domain of problem solving around a motor vehicle accident victim who was also suffering from substance abuse and addiction as well as HIV infection. The three scenarios within this simulation were then designed to represent different stages of care for this patient. Scenario 1 focused on problem solving within the cross-cutting theme of team functioning during patient care related to pain management. Scenario 2 examined problem solving related to assessment, planning, and intervention while dealing with issues related to verbal abuse by the patient. Scenario 3 explored the complexities of problem solving related to patient-centred care as a health team of caregivers began working through collaborative patient-centred care for this patient. We will not detail each cross-cutting theme's scenario development, but simplify here and state that a scenario is composed of scenes, just like a segment of a feature film. The research team looked at each of the three scenarios for this motor accident victim and decided how to develop the scenes that could be used to help students develop problem solving competencies. You can see in Table 4 that the competencies under team functioning include:
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• 1.1.1 knows scopes of professional practice (HFO); • 1.1.2 defines responsibilities and roles of different professions (HFO); • 1.1.3 contributes to interprofessional problem-solving (HFO); • 1.1.4 coordinates and integrates care processes that reflect excellence, continuity, and reliability of interprofessional care provided (IOM). Using real clinical encounters similar to the simulated case, the research team delineated the learning activities related to team functioning and to four competencies within this cross-cutting theme. The learning activities for the team functioning scenario included patient records, a video of patient care by multiple caregivers, and an analysis of interprofessional care perspectives relevant to this type of patient. The learning resources were developed for this scenario to provide students with educational scaffolding to figure out scopes of practice, responsibilities and roles, models of interprofessional problem solving, and strategies for co-ordinating and integrating care processes within an interprofessional framework. Such scaffolding was provided as access within the simulation to: 1) a library of hyperlinks that opened to the scopes of practice of different caregivers; 2) papers and reports on interprofessional care; and 3) the Interprofessional Core Competency Framework. Authentic learning outcomes assessments were then designed around measures that would allow a faculty member to determine if a student achieved each of the four competencies that were the focus of the team functioning cross-cutting theme in the competency domain of problem solving.
The research team worked on each scenario for this competency domain of problem solving. All of the learning activities were developed so that they could be embedded within the simulation. All of the learning resources were collected and loaded into the simulation. Learning activities were then evaluated to determine if they would allow student engagement that could be observed and measured. The learning outcomes assessment for each learning activity were designed and reviewed. At this point, the scenes of each scenario were scripted, and film crews were brought in to film the video portions of the learning activities. The film crews worked with the research team to produce screenplays for each scenario and then proceeded through filming and editing. All of the learning objects were then assembled within the Adobe Flex environment, studied for usability and accessibility, and finally deployed from a server within the University of Ontario Institute of Technology.
This process of moving from competencies to patient cases to learning maps to simulations to scenarios was repeated for each competency domain. You can see in Tables 4 through 9 there are quite a large number of specific competencies under the respective cross-cutting themes that were set up for each domain. Interestingly, this process allowed additional review of the competencies listed in Tables 4  through 9 . In addition, we were able to critique whether the competencies were the best fit for the respective domain-theme cell of our framework. We believe that the learning map development process provides an additional type of validation for placement of competencies from the literature within the Interprofessional Core Competency Framework we developed.
We now have six patient simulations, each of which has three scenarios providing a variety of options to demonstrate interprofessional care. The patients in these simulations were chosen for their complexity and realism in Canadian healthcare systems, representing various ages and stages, within the hospital setting, the community setting, and home. The development of these simulations will be discussed in a subsequent paper.
The final phase of this research program will be to evaluate undergraduate student development of the competencies within our Interprofessional Core Competency Framework. Each scene of each simulation has been developed into an interactive teaching-learning-assessment environment, using state-of-the-art design for computer-based virtual worlds containing interactive videos of each scene around which were nested a variety of learning resources, learning activities, and competency assessments. Embedded in the interactive videos, learning resources, and learning activities are opportunities for students to demonstrate the competencies associated with the respective scene. The competency assessment engine was built around research on cognitive taxonomies and a multi-attribute latent class model of learning outcomes assessment [40] [41] [42] [43] .
However, we want to point out that as our work on a new type of evidence-based teaching-learning-assessment environment progressed, we re-integrated earlier studies on theories of cognition that had begun with National Institutes of Health funding to Tashiro in 2000 (NINR 1-43-NR05102-01). Specifically, we studied how cognitive and learning sciences inform instructional design in the situated experience of an educational engagement. Since we were working on simulations, we focused on the theory and praxis within these types of environments, drawing on the emerging literature related to educational simulations and serious games. Patel and colleagues [37] examined how cognition will be shaped by the situated encounters in educational environments, which are dynamic and strongly influenced by social contexts and by a diverse array of other elements in the setting, such as technology, as well as temporal and spatial heterogeneity in a simulated or game environment. We adapted Patel's framework to our work on interprofessional simulations and an important breakthrough resulted from re-examination of possible cognitive frameworks for instructional design in interprofessional education.
Patel's work led us to ask what would happen if different combinations of aesthetics, mechanics, and dynamics for an educational simulation led to different types of reasoning, and if so, what might be the results of such reasoning. Here, we are using the terms from the literature on gaming: 1) aesthetics denotes the sense of the fictional world created by graphics and sound, 2) mechanics denotes the underlying programming that provides fictional interactions within the virtual setting; and 3) dynamics is a term used to capture the potential interactions possible in a game and the emergence of end users' engagement within such interactions. So, we had to struggle with how and why aesthetics, mechanics, and dynamics could shape learning and development of cognitive processes leading to patterns of students' reasoning [38] .
During use-case experiments, we realized that a very sophisticated virtual world might be valuable to examine differences between cognitive theories and their projected educational strategies for more individualistic structured learning (the adaptive character of thought and cognitive load theories) or for what educators call constructivist learning (the cognitive flexibility theory and situated learning theories) [37, 38] . We also realized that educational simulation developers have generally not mapped the aesthetics, mechanics, and dynamics of their games to a particular theoretical framework or a synthesis of frameworks that had some empirical foundation.
Continuing work on cognition and learning development in educational simulations led us to re-evaluate the types of learning outcomes and competencies that would be foundational for authentically measuring conceptual and performance competencies in interprofessional collaborative patient-centred care (IPCPC). Our early prototypes revealed that educational simulations for IPCPC could be built with potential opportunities to demonstrate competencies embedded in the simulated environment so that a student's knowledge could be demonstrated during interactions in the simulation, and their activities monitored to see if competencies were achieved. A very important advancement was our discovery of how to trace the development of misconceptions, using data mining methods to analyze students' choices as well as their educational outcomes while engaging within serious games (e.g., conceptual competencies that represent a thorough understanding of a knowledge and/or skills domain, and performance competencies, such as those competencies in which knowledge is acted on through a variety of decisions or when skills are implemented in the real world or some very close simulation of the real world) [37, 38] .
Interestingly, and as is true in all research, our progress in the areas described above opened another door of inquiry. Specifically, we conducted a comprehensive literature review of educational simulations and serious games [38] , and there were still eight important gaps in our knowledge about effective use of all educational materials, although we contextualize these gaps within educational simulations: 1) how does a simulation or serious game enhance disposition to engage in learning; 2) what are the relationships between the level of realism in a simulation or game and learning outcomes; 3) how do you define the threshold of experience within a game or simulation that leads to measurable learning outcomes; 4) what are the cognitive processes developed during learning while working within a game or simulation; 5) in what knowledge domains is learning being retained and how stable is the retention; 6) what is the disposition to act on the knowledge gained during work within a simulation; 7) how well can the knowledge gained within a game or simulation be transferred ; and, 8) what are the differences in learning that manifest as conceptual competencies and performance competencies.
We are now pursing studies related to these eight gaps with a research grant from the Social Sciences and Humanities Research Council of Canada. A particular focus of this research is the transition from conceptual competencies to performance competencies as learning is expressed as behaviours. In this work, we have been examining how the IPCPC simulations can be built around both theories of cognition and theories of behavioural change [44, 45] .
Furthermore, this new research extends the learning maps developed from our framework for competencies in interprofessional healthcare for use in health sciences educational programs. The most important advance is related to being able to rapidly modify the IPCPC simulation model to accommodate different models of cognition as well as different models of behavioural change. We can also track exactly where a student moves within the simulation as well as how much time is spent in educational activities in each simulation venue. We are now implementing this research, and initial studies will focus on students in a college-to-university transition program, the Bachelor of Allied Health Sciences at UOIT.
Conclusion
We have been able to create a peer-reviewed core competency framework for interprofessional education. This framework has strengthened earlier frameworks in terms of using a taxonomy of domains and cross-cutting themes that facilitate the classification of competency areas. The classifications were then mapped to learning objectives that would need to be mastered in order to demonstrate each competency. Learning objectives were mapped to learning opportunities and each learning opportunity was developed as a suite of learning activities in which a student could engage. For each learning activity, we selected learning resources that could provide as-needed learning resources for students. Finally, we developed the first set of learning outcomes assessments and are now studying their construct validity.
HETRU researchers then built an educational simulation for interprofessional care, using the aforementioned expanded learning map to create a sensible educational environment that layered software algorithms within the simulation to monitor how students actually use the simulation. We note here that we have simplified the description of this new type of learning environment. However, HETRU researchers have been studying the complexity of building educational materials within an evidence-based framework. Johnson and Tashiro [4] , Garcia-Ruiz, Tashiro, Kapralos and Vargas Martin [38] , Tashiro [46] , and Tashiro and Dunlap [47] examined some of the difficulties in studying educational outcomes and competency measurements in the health sciences, including an ethical analysis of the failure of faculty and publishers of educational materials to develop, select, and use instructional materials that have a strong empirical base for improving educational outcomes. Ongoing work will lead to the creation of evidence-based learning environments and measures of complex competencies for interprofessional care.
